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(54) OPTICAL FILTER FOR DISPLAY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical filter 
for a display having excellent resistance against 
environment and cutting property for intense IR rays 
emitted by a plasma display. 
SOLUTION: This filter for a display consists of a 
transparent base body (A) 20 and a light-controlling film 
(B) 10 laminated to one principal plane of the body 20. 
The film (B) 10 is produced by successively laminating a 
high refractive index transparent thin film layer (D) and a 
metal thin film layer (E) as (D)/(E) repeating unit, 
repeating to deposit the units four or more times on one 
principal plane of a transparent polymer film (C), and 
further forming a high refractive index transparent thin 
film layer (D) and a transparent resin layer (F) thereon. 
The end faces of the light-controlling film (B) 10 are sealed 90 with a resin (G). 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows ^e word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] It is made the filter for a display with which the modulated light film (B) was stuck at least on 
one principal plane of a transparence base (A). This modulated light film (B) on one principal plane of a 
transparence high polymer film (C) At least, one by one, a high refractive-index transparence thin film 
layer (D) and a metal thin film layer (E) repeat (D)/(E), and a repeat laminating is carried out 4 times or 
more as a unit. Furthermore, the laminating of the high refractive-index transparence thin film layer (D) 
is carried out at least on it. Further It is 50% or more of visible-ray permeability in which it comes to 
form a transparence resin layer (F) on it. The light filter for a display to which the light transmission to 
light with a wavelength of 820nm - lOOOnm is the film which is 10% or less, and it comes to carry out 
the closure of the end face of this modulated light film (B) by resin (G). 
[Claim 2] The light filter for a display according to claim 1 with which a high refractive-index 
transparence thin film layer (D) is characterized by mainly consisting of indium oxide. 
[Claim 3] The light filter for a display according to claim 1 or 2 characterized by a metal thin film layer 
(E) being the alloy which makes silver or silver a subject. 

[Claim 4] The light filter for a display of a configuration of having made the anti Newton-rings film 
rival further in at least one principal plane of a light filter according to claim 1, or having formed the anti 
newton layer. 

[Claim 5] The light filter for a display according to claim 1 to 4 which can be used suitable for a plasma 
display. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the light filter for a display, this invention is excellent in the infrared 
leakage tightness which intercepts loam anc j relates further the operation mistake of the 

circumference electronic equipment generated from a plasma display in more detail to the light filter 
excellent in weatherability and a resistance to environment. 
[0002] 

[Description of the Prior Art] The optoelectronics associated part and the device have progressed and 
spread remarkably as society is computerized by altitude. A display spreads remarkably as the object for 
television, an object for personal computers, etc. in it, and the thin-shape-izing and large-sized thin 
shape-ization are progressing. 

[0003] In recent years, a plasma display attracts attention from large-sized thin television, a thin display 
application, etc., and it has already begun to appear for them in the commercial scene. However, on the 
structure principle, since strong leakage electromagnetic field occur, a plasma display needs to clear the 
safety standard of the VCCI and FCC in having come to talk about the effect which it has on the body 
and other devices of leakage electromagnetic field in recent years. Furthermore, the problem that the 
near infrared ray light emitted from the excited atom in the plasma acts on circumference electronic 
equipment, such as a cordless phon, and causes malfunction in a plasma display again has arisen. As 
wavelength which becomes especially a problem, 820nm currently used for remote control or 
transmission system optical communication, 880nm, and 980nm are mentioned. Therefore, it is 
necessary to cut the light of the 820-1000nm wavelength field which is a near infrared region. 
[0004] If the permeability of a visible ray is low in order to cut the near infrared ray light which comes 
out of a display as a filter for plasma displays and to install in the front face of a display, since the 
clearness of an image will fall, the visible-ray permeability of a filter is so good that it is high, and 
preferably required 50% or more at least 40% or more. 

[0005] About electrostatic prevention ability, the member which forms the electric conduction film in a 
display front face directly, or has the electric conduction film is stuck on a display front face, and it can 
solve by grounding the electric conduction film. In this case, the electric conduction film is 108 by field 
resistance. What is necessary is just below omega / ** extent. However, don't spoil the transparency or 
resolution of a display screen. 

[0006] On the other hand, in order to cover leakage electromagnetic field (electromagnetic wave), it is 
necessary to cover a display front face by the conductive, still higher electric conduction object, 
although used, the part which does not penetrate the light which carried out metallic coating to the mesh 
of the metal mesh generally grounded, synthetic resin, or a metal fiber, and which is emitted from a 
display produces these approaches, or moire generating, the cost quantity by the badness of the yield, 
etc. pose a problem. 

[0007] Then, the conductivity usually demanded in that case although the transparence electric 
conduction film represented by ITO (Indium Tin Oxide) is used for an electromagnetic wave shielding 
layer is the field resistance 105. It is 103 preferably below omega/**. They are below omega/**. As 
transparence electric conduction film, there is a multilayered film which carried out the laminating of 
oxide-semiconductor thin films, such as metal thin films, such as gold, silver, copper, platinum, and 
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palladium, indium oxide, stannic oxide, and a zinc oxide, or a metal thin film, and the high refractive- 
index transparence thin film. Although conductivity is acquired for a metal thin film in this, what has 
high visible-ray permeability is not obtained by the metaled reflection and the absorption covering a 
large wavelength field. Moreover, although an oxide-semiconductor thin film is excellent in 
transparency compared with a metal thin film, it is inferior to conductivity, and there is no reflective 
power of a near infrared ray. The multilayered film which carried out the laminating of a metal thin film 
and the high refractive-index transparence thin film has the desirable property to these also in any of 
conductivity, near infrared ray cut ability, and visible-ray permeability by prevention of reflection by the 
metal in the conductivity and the optical property which metals, such as silver, have, and a certain 
wavelength field of a high refractive-index transparence thin film. 

[0008] That is, we found out that the film which combines transparency and the above-mentioned 
modulated light nature could be obtained by piling up a metal layer, and a transparence quantity 
refractive-index layer, for example, indium oxide and titanium oxide, a zinc oxide and tin oxide by turns 
by making silver into a subject. However, the silver larer had the fault that it was unstable in ****** 5 
and when the light filter on which the silver larer and the high refractive-index layer were actually put 
by turns according to our examination was held in 60 degrees C and the environment of 90% of relative 
humidity for about 500 hours, it became clear that engine performance, such as light transmission, was 
spoiled remarkably. 
[0009] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention is offering the filter 
for a display generated from a plasma display which was excellent in the near infrared ray tightness 
which intercepts loam ********** in the operation mistake of circumference electronic equipment, and 
had anti Newton-rings nature, and was excellent in the resistance to environment in view of the above- 
mentioned conventional technique. That is, by piling up ** for the metal layer which made silver the 
subject, a transparence quantity refractive-index layer, for example, indium oxide and titanium oxide, a 
zinc oxide, and tin oxide by turns, by closing the end face of a modulated light film (B) with resin (G), it 
found out that a resistance to environment was improved and this invention was reached in the light 
filter using the film which combines transparency and the above-mentioned modulated light nature. 
[0010] 

[Means for Solving the Problem] Namely, this invention is used as the filter for a display with which the 
modulated light film (B) was stuck at least on one principal plane of a ** transparence base (A). This 
modulated light film (B) on one principal plane of a transparence high polymer film (C) At least, one by 
one, a high refractive-index transparence thin film layer (D) and a metal thin film layer (E) repeat (D)/ 
(E), and a repeat laminating is carried out 4 times or more as a unit. Furthermore, the laminating of the 
high refractive-index transparence thin film layer (D) is carried out at least on it. Further It is 50% or 
more of visible-ray permeability in which it comes to form a transparence resin layer (F) on it. It is the 
film whose light transmission to light with a wavelength of 820nm - lOOOnm is 10% or less. The light 
filter for a display to which it comes to carry out the closure of the end face of this modulated light film 
(B) by resin (G), ** The light filter for a display given in ** with which a quantity refractive-index 
transparence thin film layer (D) is characterized by mainly consisting of indium oxide, ** ** 
characterized by a metal thin film layer (E) being the alloy which makes silver or silver a subject, or the 
light filter for a display given in **, or [ making an anti Newton ring film rival further in at least one 
principal plane of a light filter given in ** ** ] — or They are the light filter for a display of a 
configuration of having formed the anti newton layer, and a light filter for a display given in either ** 
which can be used suitable for a ** plasma display - **. 
[0011] 

[Embodiment of the Invention] The modulated light film 10 is formed on one principal plane of the 
transparence base 20 as shows this invention to [ drawing 1 ] and [ drawing 2 ], the closure of the end 
face of this modulated light film 10 is carried out by resin 90, on one principal plane of the transparence 
high polymer film 30, the laminating of the high refractive-index transparence thin film layer 50 and the 
metal thin film layer 40 is carried out repeatedly, and, as for this modulated light film 10, the 
transparence resin layer 60 is formed on it. 

[0012] Although inorganic compound moldingses, such as glass and a quartz, and a transparent organic 
macromolecule moldings are raised as a transparence base (A) in this invention, since a macromolecule 
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moldings cannot break easily lightly, it can be used more suitably. Although it is good if the 
macromolecule moldings is transparent in a visible wavelength field, and acrylic resin including a 
poly methyl methacrylate (PMMA), polycarbonate resin, transparence ABS plastics, etc. can be used if 
the class is mentioned concretely, it is not limited to these resin. Especially PMMA can be suitably used 
from the high transparency in the large wavelength field, and the height of a mechanical strength. That 
sufficient mechanical strength and the rigidity which maintains smoothness, without bending should just 
be acquired, although the thickness of a plastic sheet is not limited especially, it is usually 1mm - about 
10mm. 

[0013] The modulated light film (B) as used in the field of this invention is the generic name of the film 
which controls transparency and reflection of light, for example, it is easy to penetrate the light in this 
invention, and the thing of the film which reflects infrared radiation is said. The modulated light film in 
this invention essentially forms and obtains the multilayers of a thin film to one [ at least ] principal 
plane of a transparent high polymer film (C). Although polyethylene terephthalate, a polyether ape phon, 
polystyrene, polyethylenenaphthalate, polyarylate, a polyether ether ketone, a polycarbonate, 
polypropylene, polyimide, triacetyl cellulose, polymethylmethacrylate, etc. are raised, since the 
transparence high polymer film (C) as a base material of a modulated light film has suitable thermal 
resistance, polyethylene terephthalate is used suitably. Since a base material is a film, a high refractive- 
index transparence thin film layer and a metal thin film layer can be continuously formed with a roll-to- 
roll process. Since it becomes the scattering prevention at the time of glass breakage being efficiently 
producible and by sticking a modulated light film on the glass of a display since a base material is a film 
when this is used, this can also be used suitably. In this case, as for the thickness of a film, a 10-250- 
micrometer thing is usually used. Since the mechanical strength as a base material runs short of if the 
thickness of a film is too thin, and flexibility runs short if not much thick, it is not suitable for rolling 
round and using a film with a roll. 

[0014] The transparence high polymer film as these base materials may perform processing which raises 
the adhesion over the above-mentioned base material of the high refractive-index transparence thin film 
layer which performs etching processing of glow discharge processing, corona treatment, flame 
treatment, UV irradiation, electron beam irradiation, etc., and under coat processing to that front face 
beforehand, and is formed on this. Furthermore, in order to raise the flexibility of the transparence 
layered product for electromagnetic wave shielding etc. and to reinforce more the adhesion force of a 
transparence high polymer film and a high refractive-index transparence thin film layer, an inorganic 
layer may be formed between them. Although the alloy which consists of two or more kinds of these 
ingredients, such as nickel, chromium, gold, silver, platinum, zinc, a zirconium, titanium, a tungsten, tin, 
and palladium, is raised as a concrete ingredient, it is not limited to especially these. The thickness is 
0.02nm - about lOnm preferably that what is necessary is just the thickness of extent which does not 
spoil transparency. If thickness is not much thin, sufficient effectiveness of the improvement in the 
adhesion force will not be acquired, but transparency will be spoiled if too conversely thick. Although 
metaled some or metaled all of this inorganic substance has become that a high refractive-index 
transparence thin film layer is an oxide with the metallic oxide in fact, it is satisfactory in the 
effectiveness. Moreover, before forming a high refractive-index transparence thin film layer, dust 
prevention, such as solvent cleaning and ultrasonic cleaning, may be performed if needed. 
[0015] In this invention, a high refractive-index transparence thin film layer and a metal thin film layer 
are formed on one principal plane of this transparence high polymer film. A plasma display needs to cut 
the light of the 800-1 OOOnm wavelength field which is a near infrared region in order to emit a strong 
near infrared ray. For example, it is desirable to make still more preferably light transmission in at least 
820nm 5% or less 10% or less. 

[0016] Although reflection by the metaled free electron can be used for a near infrared ray cut, when the 
metal thin film layer was thickened, as it mentioned above, visible-ray permeability also becomes low, 
and if it is made not much thin, reflection of a near infrared ray will become weak. Then, by piling up 
one or more steps of laminated structures which put the metal thin film layer of a certain thickness in the 
high refractive-index transparence thin film layer, visible-ray permeability can be made high and the 
thickness of an overall metal thin film layer can be increased. Moreover, visible-ray permeability, the 
permeability of a near infrared ray, and an amorous glance can be changed in a certain range by 
controlling the thickness of each layer. If visible-ray transmission is low, since the clearness of an image 
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will fall at the time of display installation, the visible-ray transmission of a filter is so good that it is 
high, and preferably required 55% or more at least 50% or more. 

[0017] The amorous glance of a light filter influences the contrast of a display etc. greatly. In the light 
filter of the application of this invention, the green by purplish red un-penetrating is unsuitable, and the 
blue thing to depend on neutral gray or ****** transparency is required. That it is generally a multilayer 
laminating tends to design optically control of an amorous glance for this, and visible-ray permeability 
and the permeability of a near infrared ray. 

[0018] That is, the repeat laminating of a high refractive-index transparence thin film layer (D) and the 
metal thin film layer (E) is carried out for a modulated light film (B) one by one on one principal plane 
of a transparence high polymer film (C), and the above-mentioned effectiveness is acquired. The number 
of repeat laminatings is four - 6 times preferably 4 times or more, that is, a transparence high polymer 
film / high refractive-index transparence thin film layer / metal — thin film layer / high refractive-index 
transparence thin film layer / metal thin film layer/- high — a refractive-index transparence thin film 
layer / metal thin film layer / high refractive-index transparence - a thin film layer / metal thin film 
layer / high refractive-index transparence thin film layer - or a transparence high polymer film / high 
refractive-index transparence thin film layer - a /metal thin film layer / high refractive-index 
transparence thin film layer / metal — thin film layer / high refractive-index transparence thin film layer / 
metal thin film layer/- high - a refractive-index transparence thin film layer / metal thin film layer / 
high refractive-index transparence - a thin film layer / metal thin film layer / high refractive-index 
transparence thin film layer - or a transparence high polymer film / high refractive-index transparence - 
a thin film layer / metal thin film layer / high refractive-index transparence thin film layer - a /metal 
thin film layer / high refractive-index transparence thin film layer / metal - thin film layer / high 
refractive-index transparence thin film layer / metal thin film layer/- high - a refractive-index 
transparence thin film layer / metal thin film layer / high refractive-index transparence - they are a thin 
film layer / metal thin film layer / high refractive-index transparence thin film layer. 
[0019] If a repeat is 3 or less times, it poses a problem that there are few reflective interfaces of an 
electromagnetic wave or for it to be difficult for attaining to the optical property demanded, and an 
optical property can be more strictly designed by repeating a large number. However, if it is 7 times or 
more, the problem of the difficulty of stable production will become large. 

[0020] In the multilayer laminating of a high refractive-index transparence thin film layer and a metal 
thin film layer, in order to control visible-ray permeability, the permeability of near infrared ray light, 
and an amorous glance, the optical design using the vector method using the refractive index of a 
transparence base and a thin film material and an extinction coefficient, the approach using an 
admittance Fig., etc. is performed, and the thin film material of each class and a number of layers, 
thickness, etc. are determined. Moreover, membranes can also be formed by controlling a number of 
layers, thickness, etc., observing an optical property. 

[0021] The thickness of a metal thin film layer is called for optical design-wise and experimentally from 
conductivity, an optical property, etc., and especially if it has demand characteristics, it will not be 
limited. However, since it is desirable that conductivity etc. to a thin film is not island-like structure but 
the successive state, it is desirable that it is 4nm or more. On the other hand, since transparency will 
become a problem if a metal thin film layer is too thick not much, 30nm or less is desirable. As a 
concrete ingredient of a metal thin film, alloys which consist of two or more kinds of these ingredients, 
such as silver, gold, platinum, palladium, nickel, chromium, zinc, a zirconium, titanium, a tungsten, and 
tin, are raised. Especially, since it excels in conductivity, infrared reflexibility, and the visible-ray 
permeability when carrying out a multilayer laminating, silver can be used suitably. However, since 
silver is not necessarily excellent in chemical and physical stability and it deteriorates by the 
contaminant in an environment, heat, light, etc., the alloy which makes a subject the silver which 
contained the stable metal more than a kind is also suitably used for silver by the environment of gold, 
platinum, palladium, an indium, tin, etc. If a deer is carried out and other metals are added to silver, 
since the outstanding conductivity will be checked, if possible, using without using silver as an alloy is 
desirable [ one layer ] among multilayers at least. 

[0022] When the adjoining high refractive-index transparence thin film layer is an oxide, although some 
metals of this metal thin film layer may serve as a metallic oxide in fact, since it is a very thin field, it is 
satisfactory on an optical design and membrane formation. Moreover, it is not necessary to restrict the 
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thickness with the 1st layer of a metal thin film, the 2nd layer, and layer [ 3rd ] ... the n-th same layer 
(n>=4), and it does not need to be the same metal or an alloy. Either of conventionally well-known 
approaches, such as sputtering, ion plating, vacuum deposition, and plating, is employable as formation 
of a metal thin film layer. 

[0023] If it has transparency in a visible region as a transparence thin film which forms a high refractive- 
index transparence thin film layer and has the effectiveness of preventing the beam-of-light reflection in 
the visible region in a metal thin film layer, especially the quality of the material will not be limited. 
Preferably, 1 .6 or more and a more desirable ingredient with 1 .7 or more high refractive indexes are 
used for the refractive index to a visible ray. As a concrete ingredient which forms such a transparence 
thin film, oxides, such as an indium, titanium, a zirconium, a bismuth, tin, zinc, antimony, a tantalum, a 
cerium, neodium, a lanthanum, thorium, magnesium, and a gallium, or the mixture of these oxides, zinc 
sulfide, etc. are mentioned. Even if these oxides or a sulfide has gap in a metal, oxygen or sulfur, and a 
stoichiometry-presentation, if it is range which does not change an optical property a lot, it will not 
interfere. Especially, in addition to transparency and a refractive index, the mixture (ITO) of indium 
oxide, indium oxide, and the tin oxide can be suitably used from a membrane formation rate being quick 
and adhesion with a metal thin film layer etc. being good. Moreover, by using an oxide-semiconductor 
thin film with the comparatively high conductivity like ITO, the absorption layer of an electromagnetic 
wave can be increased and the conductivity of an electromagnetic wave shielding object can be raised. 
Although the thickness of a high refractive-index transparence thin film layer is called for optical 
design-wise and experimentally and is not especially limited from the optical property of a transparence 
high polymer film, the thickness of a metal thin film layer, an optical property, the refractive index of a 
transparence thin film layer, etc., it is desirable that it is [ 5nm or more ] 200nm or less, and it is lOnm or 
more lOOnm or less more preferably. Moreover, it is not necessary to restrict the thickness with the 1st 
layer of a high refractive-index transparence thin film, the 2nd layer, and layer [ 3rd ] ... the n-th same 
layer (n>=5), and it does not need to be the same transparence thin film material. Either of 
conventionally well-known approaches, such as sputtering, ion plating, ion beam assistance, vacuum 
deposition, and wet coating, is employable as formation of a high refractive-index transparence thin film 
layer. 

[0024] Especially, sputtering is suitable for thickness control and a multilayer laminating, repeats easily 
a metal thin film layer and a high refractive-index transparence thin film layer, and can be formed 
continuously. Although later mentioned in an example as an example, continuation membrane formation 
of the metal thin film layer which consists of an alloy containing the high refractive-index transparence 
thin film layer, silver, or silver which mainly consists of indium oxide is carried out by the sputtering 
method. Reactive sputtering using the sintered compact target which uses as a principal component the 
metal target or indium oxide which uses an indium as a principal component is carried out to formation 
of the high refractive-index transparence thin film layer which mainly consists of indium oxide. In a 
reactive-sputtering method, a pressure 0.1 - 20mTorr, a direct current (DC), or the (RF RF) magnetron 
sputtering method can usually be used for inert gas, such as an argon, and reactant gas at sputtering gas 
using oxygen. An oxygen gas flow rate is experimentally calculated from the membrane formation rate 
obtained, and it is controlled so that a thin film with desired transparency is obtained. 
[0025] Sputtering which used the alloy containing silver or silver as the target is carried out to formation 
of the metal thin film layer which consists of an alloy containing silver or silver. A pressure 0.1 - 
20mTorr, a direct current (DC), or the (RF RF) magnetron sputtering method can usually be used for 
sputtering gas using inert gas, such as an argon. 

[0026] The atomic composition of the high refractive-index transparence thin film layer formed by the 
above-mentioned approach and a metal thin film layer can be measured with Auger electron 
spectroscopy (AES), an inductively-coupled-plasma method (ICP), a Rutherford backscattering method 
(RBS), etc. Moreover, such lamination and thickness can be measured by the depth direction 
observation of Auger electron spectroscopy, cross-section observation by the transmission electron 
microscope, etc. Moreover, thickness is controlled by forming membranes, after clarifying beforehand 
relation between membrane formation conditions and a membrane formation rate, and thickness 
monitoring under membrane formation using a quartz resonator etc. 

[0027] Furthermore, as stated above, it is desirable to prevent degradation of the thin film by gas, such 
as heat which prepares a transparence resin layer (F) in the thin film forming face of the modulated light 
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film containing a silver thin film layer, and is emitted from a display, heat in an operating environment, 
oxygen, and a steam. As a transparence resin layer, acrylic resin, silicon system resin, melamine system 
resin, urethane system resin, fluorine system resin, etc. are mentioned. The resin of an ultraviolet curing 
mold is used especially preferably. Well-known approaches, such as printing and the approach of 
carrying out coating, can be conventionally selected and used for formation of a transparence resin layer 
with the resin to be used, and especially the thickness is 1 micrometer - about 50 micrometers, although 
this is not limited, either. A transparence resin layer may be a monolayer or may consist of two or more 
resin layers. 

[0028] Furthermore, in order to raise the stability of the thin film layer of the modulated light film 
containing a silver thin film layer, it is desirable that transparence resin consists of ultraviolet-rays 
hardening resin containing at least one sort of compounds chosen from the group which consists of a 
triazine amine system compound, a thiodipropionic acid ester system compound, a mercapto 
benzimidazole system compound, a benzimidazole system compound, a benzotriazol system compound, 
and thio carbamate. In addition, even if a metal layer is a silver alloy, it cannot be overemphasized that it 
is effective in the processing concerned raising a resistance to environment. 

[0029] As ultraviolet-rays hardening resin, it is suitable to use acrylic ultraviolet-rays hardening resin. 
0.001 to 0.1% of the weight, at least one kind of compound preferably chosen from the group which 
consists of a triazine amine system compound, a thiodipropionic acid ester system compound, a 
mercapto benzimidazole system compound, a benzimidazole system compound, a benzotriazol system 
compound, and thio carbamate is preferably melted at 0.01 - 0.05% of the weight of a rate, and carries 
out a coat by technique, such as a spin coat and screen-stencil, on a light reflex layer. 
[0030] In this invention, the end face of a modulated light film is closed by resin. The above-mentioned 
transparence resin (F) may be used for the resin (G) used for the closure as it is. It is a desirable gestalt 
industrially. Or if another resin is used, other ultraviolet curing mold resin, heat-curing mold resin, a 1 
acidity-or-alkalinity epoxy resin, a 2 acidity -or-alkalinity epoxy resin, etc. are mentioned. In that case, 
there is also the approach of applying to transparence resin (F) and coincidence as the closure approach, 
and it can also apply to an end face at another process. 

[003 1] In this invention, although the modulated light film (B) described above on one principal plane of 
a transparence base (A) is stuck, the adhesion material or adhesives of arbitration can be used for this 
lamination. If a binder or adhesives has practical bond strength, the thing on a sheet may also be 
liquefied and lamination will be performed by laminating each part material after pressure sensitive 
adhesive sheet ********** or binder spreading. Liquefied things are adhesives hardened with room 
temperature neglect or heating after spreading and lamination, and the bar coat method, the reverse coat 
method, the gravure coat method, the die coat method, the roll coat method, etc. are mentioned as the 
method of application. It is selected in consideration of the class of adhesives, viscosity, coverage, etc. 
which is adopted. Although especially the thickness of adhesion material or an adhesives layer is not 
limited, it is 1 micrometer - 30 micrometers preferably 0.5 micrometers - 50 micrometers. 
[0032] In this invention, as shown in [ drawing 3 ] and [ drawing 4 ], an anti Newton-rings film may be 
made to rival further in at least one principal plane of the light filter manufactured as mentioned above, 
or an anti Newton-rings layer may be formed. By attaching the minute irregularity of about 0. 1-10 
micrometers to the front face of a transparence high polymer film, the anti Newton ring films as used in 
the field of this invention are a film and a film which can prevent generating of the Newton ring between 
substrates, when the film concerned contacts on a rigid high substrate, for example, a glass plate. 
Although polyethylene terephthalate, a polyether ape phon, polystyrene, polyethylenenaphthalate, 
polyarylate, a polyether ether ketone, a polycarbonate, polypropylene, polyimide, 
polymethylmethacrylate, etc. are too raised as a transparence high polymer film which can be used for 
the above-mentioned purpose, since it has suitable thermal resistance, polyethylene terephthalate is used 
suitably. 

[0033] As an approach of giving minute irregularity to a front face, it is mechanically important to give 
suitable irregularity in short, although there are an approach of attaching irregularity to a front face and 
the approach of applying a filler (particle) with a suitable particle size with resin, and it is not 
necessarily limited to the above-mentioned approach. In addition, as thickness of an anti Newton ring 
film, there is only no limitation on an activity and a process, and there is not necessarily theoretic 
limitation. 25-200 micrometers is suitable for an activity top. Heat-curing molds, such as acrylic resin, 
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silicon system resin, melamine system resin, urethane system resin, and alkyd system resin, or photo- 
curing mold resin is made to specifically apply and harden the ink-ized thing which distributed the 
particle of inorganic compounds, such as a silica, a melamine, and an acrylic, or an organic compound 
on a base by the bar coat method, the reverse coat method, the gravure coat method, the die coat method, 
the roll coat method, etc. The mean diameter of a particle is 1-40 micrometers, and Hayes of a non-glare 
layer or an anti Newton ring layer is 5% or less 0.5% or more, and is 3% or less 0.5% or more 
preferably. When anti Newton ring ability is inadequate if Hayes is too small, and Hayes is too large, 
there is a possibility that parallel-ray transmission may become low and the visibility of a display may 
worsen. 

[0034] Furthermore, an anti Newton-rings film is effective in preventing a reflect lump of the outdoor 
daylight to the field of a display, and can expect both the capacity of anti Newton rings, and anti-dazzle 
property ability. 

[0035] As a configuration of the light filter for a display in this invention, in this way [ — drawing 2 — ] - 
- being shown — as - transparence - a base — (— A -) — 20 — /-- modulated light - a film ~ (~ B -) — 
ten — anti - the Newton ring — a film - /-- transparence - a base — (-- A --) — /-- modulated light - a 
film — (— B -) — anti Newton-rings film 80 / transparence as shown in the transparence (base A) / 
modulated light (film B) / anti Newton-rings film, and [ drawing 3 ] — (Base A) 20 / modulated light 
(film B) 10 / anti Newton-rings film 80 can be obtained. In addition, although a light filter can be 
constituted from sticking a transparence base, a modulated light film, and an anti Newton ring film with 
a binder or adhesives, it is also possible to form the anti Newton ring layer 80 in a base front face or a 
modulated light film front face by the applying method, as shown in [ drawing 4 ] instead of sticking an 
anti Newton ring film. It is the layer which does so the same operation effectiveness as the anti Newton- 
rings film described above as the anti Newton-rings layer in this case. 

[0036] In addition, in this invention, it could be easily understood to this contractor that it is effective in 
the improvement in the engine performance to introduce coloring matter organic [ for an amorous 
glance, adjustment of a chromaticity, or absorption of a near infrared ray ] or inorganic. It cannot be 
overemphasized in that case that the scour lump and spreading resin to a film are made to contain as an 
approach of introducing coloring matter, and it can apply to a transparence base. 
[0037] moreover, instead of [ of anti Newton -rings processing and anti glare processing ] — or the thing 
for which it uses together and acid-resisting processing is performed - moreover, it is within the limits 
of a design of this contractor further that hydrophobic antifouling processing can be performed to a front 
face and to prepare a conductive layer suitably for a static free. 
[0038] 

[Example] Below, an example explains this invention concretely. This invention is not restricted at all 
by these. In addition, the thickness of the thin film shown in the following examples and examples of a 
comparison is the value calculated from membrane formation conditions, and is not the actually 
measured thickness. 

[0039] To one principal plane of the polyethylene terephthalate film (thickness: 50 micrometers) as a 
[example 1] transparence high polymer film Use an indium for a target and an argon and oxygen mixed 
gas (total -pressure 266mPa: oxygen tension 80mPa) are used for sputtering gas. Silver is used for a 
target and argon gas (total pressure 266mPa) is used for sputtering gas for an indium oxide thin film. A 
silver thin film by the magnetron DC sputtering method The laminating was carried out to the order of 
40nm of indium oxide thin films, 12nm of silver thin films, 70nm of indium oxide thin films, lOnm of 
silver thin films, 70nm of indium oxide thin films, 12nm of silver thin films, 70nm of indium oxide thin 
films, lOnm of silver thin films, and 30nm of indium oxide thin films. A binder is applied to the field of 
the direction which does not form the multilayers of this film, and it stuck on the PMMA plate with a 
thickness of 2mm. Next, the above-mentioned film and the binder layer were cut off 3mm from the end 
face of a PMMA plate, 20 micrometers of transparent acrylic resin were formed in the same dimension 
as a PMMA plate by screen-stencil (a transparence resin layer is formed with the closure of an end face), 
the above-mentioned resin was stiffened by ultraviolet rays, and the light filter for a display with the 
configuration shown in [ drawing 2 ] was produced. 

[0040] To one principal plane of a [example 2] polyethylene terephthalate film (thickness: 50 
micrometers) Use indium oxide (5-% of the weight tin oxide content) for a target, and an argon and 
oxygen mixed gas (total-pressure 266mPa: oxygen tension 3mPa) are used for sputtering gas. At a target 
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an indium oxide (5-% of the weight tin oxide content) thin film silver Argon gas (total pressure 266mPa) 
is used for sputtering gas. An indium oxide thin film and a silver thin film by the magnetron DC 
sputtering method for a silver thin film by the magnetron DC sputtering method 40nm of indium oxide 
thin films, lOnm of silver thin films, 70nm of indium oxide thin films, The laminating was carried out to 
the order of lOnm of silver thin films, 70nm of indium oxide thin films, lOnm of silver thin films, 60nm 
of indium oxide thin films, 8nm of silver thin films, 40nm of indium oxide thin films, 12nm of silver 
thin films, and 20nm of indium oxide thin films. Furthermore, ultraviolet curing type resin was applied 
to the field which carried out the laminating of the multilayers by the applying method, and the above- 
mentioned resin was stiffened by ultraviolet rays. Next, a binder is applied to the above-mentioned resin 
side, and it stuck on the PMMA plate with a thickness of 2mm. Next, the above-mentioned film and the 
binder layer were cut off 3mm from the end face of a PMMA plate, the end face was closed by the 
epoxy system resin of 2 transparent liquid, and the light filter for a display with the configuration shown 
in [ drawing 2 ] was produced. 

[0041] To one principal plane of a [example 3] polyethylene terephthalate film (thickness: 50 
micrometers) Use indium oxide (5-% of the weight tin oxide content) for a target, and an argon and 
oxygen mixed gas (total-pressure 266mPa: oxygen tension 4mPa) are used for sputtering gas. Silver is 
used for a target and argon gas (total pressure 266mPa) is used for sputtering gas for an indium oxide 
thin film. A silver thin film An indium oxide thin film and a silver thin film by the magnetron DC 
sputtering method by the magnetron DC sputtering method 40nm of indium oxide thin films, lOnm of 
silver thin films, 70nm of indium oxide thin films, The laminating was carried out to the order of lOnm 
of silver thin films, 70nm of indium oxide thin films, lOnm of silver thin films, 60nm of indium oxide 
thin films, 6nm of silver thin films, 40nm of indium oxide thin films, 6nm of silver thin films, 40nm of 
indium oxide thin films, 6nm of silver thin films, and 20nm of indium oxide thin films. Furthermore, a 
binder is applied to the field of the direction which does not form the multilayers of this film, and it 
stuck on the PMMA plate with a thickness of 2mm. Next, the above-mentioned film and the binder layer 
were cut off 3 mm from the end face of a PMMA plate, and 20 micrometers of transparent acrylic resin 
were formed in the dimension of a PMMA plate by screen-stencil. 

[0042] To furthermore, one principal plane of a polyethylene terephthalate film (thickness: 50 
micrometers) Heat-curing varnish (SF-C -335) by Dainippon Ink & Chemicals, Inc. 3g is dissolved in 
lOOg of mixed solvents of toluene / methyl ketone (10: 1). By making it harden for 20 seconds at 150 
degrees C, forming the anti Newton-rings layer of 1 -micrometer thickness after spreading and air drying, 
producing an anti Newton-rings film, and sticking this The light filter with the configuration which turns 
into a configuration of an anti Newton-rings film / acrylic board / modulated light film / anti Newton- 
rings film and which is shown in [ drawing 4 ] was produced. 

[0043] Except not closing the [example 1 of comparison] end face, it is the same procedure as an 
example 1, and the light filter for a display with the configuration shown in [ drawing 5 ] was 
manufactured. 

[0044] Except not closing the [example 2 of comparison] end face, it is the same procedure as an 
example 3, and the light filter for a display with the configuration shown in [ drawing 6 ] was produced. 
[0045] ** The parallel ray permeability of 300-1000nm was measured with the spectrophotometer (U- 
3400) by visible-ray permeability (Tvis) and near infrared ray permeability Hitachi, Ltd. The 
permeability for which it asked here to Tvis It calculated. Near infrared ray permeability evaluated by 
820mn(s), 850nm, and lOOOnm. The above result is hung up over [Table 1]. 
[0046] 
[Table 1] 
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Examples 1-3 and the examples 1-2 of a comparison have big infrared suppression ability so that clearly 
from [Table 1]. 

[0047] ** The light filter produced in a wet heat test next examples 1-3, and the examples 1-2 of a 
comparison was left for 500 hours in 60 degrees C and the wet heat tub of 90% of relative humidity, was 
taken out to them, and the optical property was investigated. The result is shown in [Table 2]. 
[0048] 
[Table 2] 
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[0049] In the examples 1-3, although there was no big change in the light filter for a display, in the 
examples 1-2 of a comparison, that the silver larer from an end face carries out milkiness advance, and it 
is impossible to obtain the required engine performance understands. That is, the above-mentioned 
examples 1-3 and the examples 1 and 2 of a comparison show the light filter for a display of this 
invention not only having the outstanding near infrared ray cutoff capacity, but having the outstanding 
resistance to environment. 
[0050] 

[Effect of the Invention] According to this invention, the light filter which was excellent in the 
resistance to environment, and was excellent in near infrared ray cutoff ability can be offered like the 
above by taking the configuration to which the closure of the end face of a modulated light film (B) was 
carried out by resin (G). 



[Translation done.] 
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